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OVERVIEW

Kerr-McGee Chemical LLC (Kerr-McGee) submitted a report to the Nevada Division of
Environmental Protection (NDEP) on November 30,1998 describing options for removing
perchlorate from groundwater at the Kerr-McGee Henderson facility.1 This report extends
that technology investigation to consider remediation of water down-gradient of the Kerr-
McGee facility, near the Pittman Lateral.

A subsequent report, due to NDEP in early 1999, will include a final design assessment for
remedial action.

OFF-SITE GROUNDWATER DATA

Based on groundwater samples and pumping tests conducted during the groundwater
perchlorate investigation program2, water at the Pittman Lateral contains higher levels of
total dissolved solids (IDS) than site water (about 15,000 mg/L versus roughly 12,000
mg/L on-site). Perchlorate levels at the Pittman Lateral are much lower (averaging about
200 mg/L perchlorate versus approximately 1500 mg/L on-site). See Appendix I for
analytical information.

Capturing the perchlorate in groundwater passing through a vertical plane along the
Pittman Lateral would likely require an initial pumping rate of about 400 gallons per minute
(gpm). The pumping rate would likely decline with time as a cone of depression is
established. This estimate is based on available hydrologic data and is only approximate.
The figure will be refined as further information becomes available.

Additional data on potential organic constituents are included in Appendix I for the off-site
water since some of the samples recovered had a moderate "pesticide" smell which
differentiated them from site groundwater.

TECHNOLOGY SUMMARY

The technologies evaluated previously for treating on-site groundwater are generally
applicable to waters at the Pittman Lateral. Biological degradation of perchlorate appears
to be the most promising technical approach at this time. Kerr-McGee is continuing to
evaluate several technologies. Initial concerns regarding organic constituents in the
Pittman Lateral groundwater having a negative impact on bacteria were dispelled in
laboratory biological remediation tests. A second concern related to higher TDS
concentrations may prove more limiting to the bacteria. TDS levels above 20,000 mg/L are
not recommended.

1 Letter from Susan Crowley to Brenda Pohlmann, "Henderson On-Site Groundwater Perchlorate Treatment
Technology Review," November 30,1998.2 Phase II Groundwater Perchlorate Investigation Report, Kerr-McGee Chemical LLC, July 15,1998.
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One promising approach identified as an offshoot of the groundwater test work is the
prospect of in-situ perchlorate remediation. Three In-situ concepts have been proposed
separately by two firms and a university. Two of the concepts suggest that injection of
nutrients and possibly inoculum could biologically destroy perchlorate without the need for
pumping groundwater to the surface. One firm's proposal involves injecting the discharge
from an on-site perchlorate biological treatment facility. The third in-situ approach involves
injection of reducing agents into groundwater to react with perchlorate. These in-s'rtu
approaches are only conceptual and have not yet been tested. They will require significant
additional work before recommendations on commercial application can be made.

Evaporation, ion exchange, reverse osmosis and other perchlorate concentrating
technologies may be applicable but produce perchlorate levels in the concentrated streams
which are unsuitable for landfilling. The concentrated perchlorate streams may also be
unsuitable for biological or electrochemical treatment due to high TDS levels.

It should be noted that for all of the technology evaluations performed, the final effluent
concentration is a key factor. Equipment sizing, process effectiveness, and
capital/operating costs all depend on the final effluent target. Since toxicology work has not
yet resulted in a standard for perchlorate, selection of a process option is premature.

The following technology evaluation is organized into the same three sections utilized in
presenting technologies for use in treating Kerr-McGee on-site groundwater:

Evaluation of Storage Technologies
Evaluation of Separation/Concentration Technologies
Evaluation of Destruction Technologies

EVALUATION OF STORAGE TECHNOLOGIES

Recovering 400 gpm of groundwater from a series of wells along the Pittman Lateral would
pose a significant storage problem. Even considering evaporation losses (2.8 gpm/acre),
the large volume of water would fill the newly constructed 11-acre pond on the Kerr-McGee
site (70+ million gallons) in a little over four months.

Assuming 2.8 gpm evaporation per acre of pond surface, over 140 acres of ponds would
be required to evaporate the entire 400 gpm stream. Solids buildup in such a pond would
total about 13,000 tons per year.

Ponding would be costly and solids disposal would be difficult. Landfill operators have
suggested that concentrations above 1 percent perchlorate would preclude residue
landfilling. Concentration of groundwater constituents could result in generation of a waste
stream which would be more difficult to treat.

Options for below ground containment, such as slurry walls, are not considered feasible for
the 400 gpm flow.
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EVALUATION OF SEPARATION/CONCENTRATION TECHNOLOGIES

As reported for treatment of on-site groundwater, several technologies are available for
perchlorate separation: most are costly, and there is no demonstrated approach for dealing
with the concentrated perchlorate streams they produce. As with potential evaporation
pond solids, landfilling concentrated streams containing perchlorate does not appear
practical based on contacts with area disposal facilities. These separation technologies,
therefore, would likely be paired with one of the destruction approaches discussed in the
next section.

Evaporation

As noted in the storage technology section, evaporation from pond surfaces is about 2.8
gpm/acre. This can be enhanced to about 3 gpm/acre with aeration sprays if misting and
carryover can be suitably controlled. At 2.8 gpm/acre, evaporating the entire 400 gpm flow
from the Pittman Lateral would require a pond area of over 140 acres.

Mechanical evaporation options have been tested on on-site groundwater. While the off-
site water has a somewhat higher TDS level, the evaporator technology should be effective
in yielding a concentrated wet sludge. Combined capital and operating costs for an
evaporator system are likely lower than corresponding costs for a 140+ acre evaporation
pond.

Evaporation concentrates nearly all constituents and may produce products which exceed
regulatory limits. Tests on evaporation solids generated from Pittman Lateral water will be
performed to determine whether they meet the Department of Transportation criteria for
oxidizers. This could significantly increase handling and disposal costs.

Other Approaches

As with on-site groundwater, Reverse Osmosis and Ion Exchange are potential approaches
for treatment of off-site water. Both are typically very costly. Calgon Carbon and their
subsidiary Advanced Separation Technologies (AST) recently announced results of their
San Gabriel Valley, California, demonstration involving continuous ion exchange.3 Their
ISEP® technology removed perchlorate from relatively low (about 75 ppb) starting
concentrations to below the detection limit of 4 ppb. The ISEP process also removed about
60 percent of the nitrate along with sulfate and other constituents. AST is now evaluating
whether the technology is suitable for the higher perchlorate and TDS concentrations found
in groundwater at the Pittman Lateral. Costs for the continuous ion exchange process are
being determined by AST.

As with on-site groundwater, electrodialysis of off-site water was removed from
consideration on the basis of cost when compared with reverse osmosis.

Company press release, Calgon Carbon, Dec. 7,1998.
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EVALUATION OF DESTRUCTION TECHNOLOGIES

Incineration

High levels of sodium in concentrated solids have a negative impact on refractory bricks
used in incinerator construction. No commercial operators have been identified who are
willing to take the solids.

Biochemical Destruction

As reported previously for on-site ground water, biochemical destruction of perchlorate and
chlorate is effective. Samples of groundwater from the Pittman Lateral have been tested at
Applied Research Associates (ARA) and performed similarly to on-site water. The limiting
factor may be the TDS concentration in the water.

ARA recommends that TDS concentrations be controlled at less than 2 percent (20,000
mg/L) in their pilot biological systems. Their bacteria survived TDS concentrations up to 3.4
percent in water samples from other sites, but that level is thought to be near the maximum
tolerated by the organisms and is not recommended. Additional tests will be performed to
determine the TDS limit in Pittman Lateral water.

Laboratory tests by Aerojet have also confirmed destruction of perchlorate from starting
concentrations of about 150 mg/L to below 20 ng/L The effect of TDS on their process has
yet to be evaluated completely.

TDS concentrations become increasingly problematic when biochemical treatment is paired
with groundwater storage. Average TDS concentrations at the Pittman Lateral are about
15,000 mg/L. Ponding of water to provide short-term storage would result in significant
evaporation, and thus, higher TDS levels. To maintain TDS concentrations below the
20,000 mg/L level recommended by ARA, pond evaporation of off-site water would be
limited to less than 30 volume percent.

Further concentration either by ponding or mechanical evaporation would raise the TDS
limits to a point where dilution with fresh water would be required to operate the biological
treatment process. This would raise costs and increase the size of the treatment plant.

In-situ Biological Remediation

Use of in-situ biological remediation (also known as bio-augmentation) at the Pittman
Lateral is a potential approach, which might be possible if a biological process unit is
successful on the Kerr-McGee site. ARA has proposed a study of reinjecting water from an
on-site biological remediation system, plus additional nutrients, along the Pittman Lateral.
The remediated stream from the on-site treatment facility would be used to inoculate in-situ
Pittman Lateral groundwater without the need to bring it to the surface. Recent tests
indicate the ARA bacteria are active at ambient groundwater temperatures and could
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destroy perchlorate over a period of months or years. Another firm has also suggested an
in-sttu remediation test program involving injection of reducing agents. Details of the
concept are not yet available.

Bruce Logan, of Penn State University, is reported to have successfully tested perchlorate
destruction using bacteria in tubes filled with soil.4 He reports that chlorate and perchlorate-
destroying micro-organisms are already present in soils from "the Nevada Wash areas."

The in-situ concept would require extensive evaluation/test work and may also require
successful completion of a commercial scale on-site bioremediation plant. Kerr-McGee will
continue to evaluate the option.

Electrochemical Destruction

Electrochemical perchlorate destruction is at the same stage of development for off-site use
as for on-site applications. Initial expectations that a flow-through cell design would allow
treatment of up to 6 gpm of groundwater have not yet been realized. Flow rates on the
order of milliliters per minute have been demonstrated. Final perchlorate concentrations
from the cell system are in the low part per million range. Efforts are now concentrated on
increasing the electrode surface area to improve cell throughput.

Pittman Lateral groundwater tested at laboratory bench scale has shown slightly faster
perchlorate reduction than groundwater from the Kerr-McGee facility. These results are
currently being verified. TDS concentrations may play a part in the faster perchlorate
reduction.

Higher surface area cathodes have been constructed and will shortly be tested in Pittman
Lateral groundwater.

Other Perchlorate Destruction Approaches

AST (the Calgon Carbon subsidiary) reportedly has a new perchlorate destruction
technology being pilot tested in a program with the Jet Propulsion Laboratory in California.
Very little information is available on the new process. Kerr-McGee is seeking additional
details and will evaluate the process as information becomes available.

4 Water Engineering and Management December 1998, p 7.
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Appendix I

Groundwater Analyses
- Onsite
- Offsite



'• Titration
2- Gravimetric
3- Ion Chromatography
4- Ion Selective Electrode

Table I
Henderson Groundwater Treatment Plant
Analysis of Feed and Discharge Water

Results: mg/1

Parameters

PH
HCO3
Cl
SO,
C103
CIO,

ICAP Scan:
Al
B
Ba
Ca
Co
Cr
Cu
Fe
K
Mg
Mo
Na
Ni
Sr
Sn
Ti
V
Zn

TDS
TSS

Specific Conductance
(mS/cm)

Samples

Feed

Total

7.42
480

- 2100'
17002-
3500'-
1590"

0.16
13.4
0.03
800
0.01
8.88
0.009
6.19
33.6
426
0.03
1800
0.02
0.70
0.15
0.01
0.38
0.12

12,240
28.2

16.72

Soluble
—

410
20003

17003-
34003-
15204

0.14
14.4
0.03
770
0.01
8.88
0.006
0.007
37.3
434
0.07
1760
0.02
0.79
0.03
0.001
0.006
0.02

12,020
—

16.70

Discharge

Total

7.54
390

21001-
17002

3400'-
15604

0.14
13.9
0.02
797
0.01
0.06
0.007
0.40
39.4
445
0.09
1950
0.02
0.75
0.02
0.006

<0.005
0.05

12,690
12.2

18.79

Soluble
—
350

21003

17003

32003

1520"

0.13
13.2
0.02
736
0.01
0.009
0.006
0.008
36.5
419
0.07
1830
0.02
0.57
O.01
O.001
<0.005

0.06

12,120
—

14.50
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NEL LABORATORIES
Reno • Las Vegas

Phoenix • So. California

NEL-LAS VEGAS PAGE '02

4208 Arcata Way, Suite A •

^•668-368-3282

CLIENT: Nevada Department of Environmental Protection
555 E. Washington, Suite 4300
Las Vegas, NV 89101-1049

ATTN; Brenda Pohlmann

PROJECT NAME: November Lateral Sampling NEL ORDER ID: L98II20 7PROJECT NUMBER: ReFBMI81-l

Attached are the analytical results for samples in support of the above referenced project.
Samples were received by NEL in good condition, under chain of custody on 11/20/98.
Samples were analyzed as received.

Should you have any questions or comments, please feel free to contact our Client Services department at (702)657-lOI~0.

Stafi-van Wagenen
Laboratory Manager

CERTIFICATIONS:

Arizona
California
US Army Co
of Engineers

Date

Reno
A20520
1707
Certified

Las Veeas
AZ0518
2002
Certified

S. California
AZ0583
2264
Certified

Idaho
Montana
Nevada

Reno
Certified
Certified
NV033

I ac \7fft a a C

Certified
Certified
NV052

_5. California

CA084
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NEL LABORATORIES
CLIENT: Nevada Department of Environmental Protection CLIENT ID: L637
PROJECT NAME: November Lateral Sampling DATE SAMPLED: 11/20/98
PROJECT NUMBER: ReFBMI81-l NEL SAMPLE ID: L9811207-01

TEST: RCRA-8 GROUP
MATRIX: Aqueous

PARAMETER
Arsenic
Barium
Cadmium
Chromium
Lead
Manganese
Mercury
Selenium
Silver

RESULT
niR/L

0.10
0.038

ND
ND
ND
1.4

ND
ND
ND

REPORTING
LIMIT

.Img/L
.005 mg/L

.01 mg/L

.01 mg/L

.05.mg/L
.005 mg/L

.0002mg/L
.lmg/L

.02mg/L

D. r.
i
i
i
i
i
i
i
i
i

METHOD
EPA 6010
EPA 6010
EPA 6010
EPA 60 10
EPA 6010
EPA 60 10

EPA7470A
EPA 6010
EPA 60 10

DIGESTED
11/24/98
1 1/24/98
11/24/98
1 1/24/98
1 1/24/98
1 1/24/98
U/24/98
1 1/24/98
1 1/24/98

ANALYZED
11/24/98
11-24/98
11/24/98
11/24/98
1 1/24/98
1 1/24/98
11/24 '98
1 1/24/98
1 1/24/98

D.F. - Dilution Factor
ND - Not Detected
This report shall not be reproduced except in full, without the written approval of the laboratory.
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NEL LABORATORIES____^____________________
CLIENT: Nevada Department of Environmental Protection CLIENT ID: L639
PROJECT NAME: November Lateral Sampling DATE SAMPLED: 11/20/98
PROJECT NUMBER: ReFBMISl-l NEL SAMPLE ID: L9811207-02
TEST: RCRA-8 GROUP
MATRIX: Aqueous

RESULT REPORTING
PARAMETER mg/L LIMIT P.P. METHOD DIGESTED ANALYZED
Arsenic 0.13 .lmg/L I EPA6010 11/24/98 11/24/9?
Barium 0.054 .003mg/L I EPA6010 11/24/98 11/24/98
Cadmium ND .Otmg/L 1 EPA6010 11/24/98 11/24/98
Chromium ND .Oimg/L 1 EPA6010 11/24/98 11/24/98
Uad ND .05mg/L 1 EPA6010 11.74/98 11/24/98
Manganese 0.94 .005mg/L .1 EPA^OtO 11/24./98 11/24/98
MCTCT"y NL> .W02mg/L 1 EPA7470A 11/24/98 11/24/98
Selenium ND .lmg/L I EPA6010 11/24/98 11/24/98
Silver ND .02m&'L 1 EPA6010 11/24/98 11/24/98

D.F. - Dilution Factor

ND - Not Detected
This report shall not bn reproduced except in full, without the written approval of the laboratory.
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NEL LABORATORIES
CLIENT: Nevada Department of Environmental Protection CLIENT ID: L641
PROJECT NAME: November Lateral Sampling DATE SAMPLED: 11/20/98
PROJECT NUMBER: ReFBMISM NEL SAMPLE fD: L9811207-03

TEST: RCRA-8 GROUP
MATRIX: Aqueous

RESULT REPORTING
PARAMETER
Arsenic
Bxrium
Cadmium
Chromium
Lead
Manganese
Mercury
Selenium
Silver

mg/L
0.23

0.051
ND
ND
ND

0.45
ND
NO
ND

LIMIT D. F.
.tmg/L 1

-OOSmg/L 1
.Olmg/L 1
.Olmg/L 1
.05mg/L 1

.005mg/L 1
.0002 mg;l- 1

.Jmg/L 1
.02mg/L 1

METHOD
EPA 6010
EPA 6010
EPA 6010
EPA 6010
EPA 6010
EPA 60 10

EPA 7470A
EPA 60)0
EPA 60 10

DIGESTED
11/24/98
11/24/98
11/24/98
11/24*98
11/24/98
11/24/98
1 1/24/98
11/24/98
1 1/24/98

ANALYZED
11/24/98
11/24/98
1 1/24/98
1 1/24/98
11/24/98
1 1/24/98
1 1. '24/98
1 1/24/98
11/24/98

O.F. • Dilution Factor
ND - Not Detected
TJiis report shall not be reproduced except in full, without tHs written approval cftha luboratoty
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NEL LABORATORIES______
CLIENT: Nevada Depanmcnt of Environmental Protection
PROJECT NAME: November Lateral Sampling
PROJECT NUMBER: ReFBMI 81-1

TEST:
MATRIX:

PARAMETER
Arsenic
Barium
Cadmium
Chromium
Lead
Manganese
Mercury
Selenium
Silver

RCRA-8 GROUP
Aqueous

RESULT REPORTING
nu

Jmg/L
-005mg/L

-Olmg/L
.Olmg/L
-05mg/L

-005mg/L
.000,2 mg/L

• Img/L
-02mg/L

CLIENT ID; L64S
DATE SAMPLED: 11/20/98
NEL SAMPLE ID: L9811207-04

METHOD
EPA60IO
EPA60JO
EPA6010
EPA 6010
EPA 6010
EPA 6010

EPA 7470A
EPA 60 10
EPA 6010

DIGESTED
1 1/24/98
11/24/98
11/24/98
1 1/24/98
11/24/98
1 1/24/98
1 1/24/98
U/24/98
1 1/24/98

ANALYZED
1 1/24/98
1 1 /24/QftI 1 '.£**.' 7O

J 1/24/98
1 1/24/98
1 1 n4/oo• Iv«*H/7O

1 1/24/98
1 l/^d/oa1 IIAtH'SfQ

1 1^24/98
1 1/24/98

D.F. - Dilution Factor
ND - Not Detected
TV/6 repon shall nul t'a repnvfumtf except in full, without the written approval afthe laboratory.
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NEL LABORATORIES______
CLIENT: Nevada Department of Environmental Protectio
PROJECT NAME: November Lateral Sampling
PROJECT NUMBER: RcFBMI 81-1

CLIENT ID: Method Blank
DATE SAMPLED: NA
NEL SAMPLE ID: LI 11207J-BLK

TEST: RCRA-8 GROUP

PARAMETER
Arsenic
Barium
Cadmium
Chromium
Lead
Selenium
Silver

RESULT
nte/L
ND
ND
ND
ND
ND
NO
ND

REPORTING
LIMIT
O.lmg/L

0.005 mg/L
0.0 Img/L
0.01 mg/L
0.05 mg/t
O.lmg/L

0.02mg/L

D.F.
1
1
!
1
1
1
1

METHOD
EPA 60 10
EPA6010
EPA6010
EPA6010
EPA 6010
EPA6010
EPA 60 10

DIGESTED
11/24/98
11/24/98
11/24/98
1 1/24/98
11/24/98
11/24/98
11/24/98

ANALYZED
1 1/24/98
11/24/98
1 1/24/98
1 1/24/98
11/24/98
1 1/24/98
1 1/24/98

D.F. - Dilution Factor
ND - Not Detected
This report shall not be reproduced except infill, without the \vrilfen approval oflhe laboratory.



NEL-LAS VEGAS PAG£

NEL LABORATORIES
CLIENT: Nevada Department of Environmental Protectio
PROJECT NAME: November Lateral Sampling
PROJECT NUMBER: RcFBMI 81-1

CLIENT ID: Method Blank
DATE SAMPLED: NA
NELSAMPLEID: L1118IHg-BLK

TEST: RCRA-8 GROUP

PARAMETER
Mercury

RESULT
me/L
ND

REPORTING
LIMIT

0.0002mg/L
D.F.

1
METHOD

EPA 7470A
DIGESTED

11,24/98
ANALYZED

1 1/24/98

D.F. - Dilution Factor

ND-Not Detected
This report shall not be reproduced except infiill, without the written approval of the laboratory.
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NEL LABORATORIES
CLIENT: Nevada Department of En vironmental Protectio
PROJECT NAME: November Lateral Sampling
PROJECT NUMBER: ReFBMISM

CLIENT ID: Method Blank
DATE SAMPLED: NA
NEL SAMPLE ID: LI1207-Mn-BLK

TEST: RCRA-8 GROUP

PARAMETER
Manganese

RESULT
mg/L
ND

REPORTING
LIMIT D. F,

0.005mg/L 1
METHOD
EPA 6010

DIGESTED
1 1/24/9?

ANALYZED
11/24/98

D.F. - Dilution Factor
ND - Not Detected
This report shall not be reproduced except in fall, -without the written approval of the laboratory.



NEL LABORATORIES
1ENT: Nevada Department of Environmental Protecti
OJECT ID: November Lateral SampIing/ReFBMI 81-1
EJECTS: ReFBMISl-J
>T: Metals
,TRJX: Aqueous

RAMETER
enic
enic
snic
turn
ium
.um
mium
mium
mium
7m ium
wnium
Ttnium
1
1
1
ganese
ganese
ganese
:ury
jury
jury
lium
lium
lium
•r
•T

r

NEL Sample ID
Llll207i-l.CS
L98 11207-0 1 -MS
L9SI1207-01-MSD
LH1207i-LCS
L9811207-01-MS
L9811207-01-MSD
L111207J-LCS
L9811207-01-MS
L98 11 207-0 1-MSD
UH207i-LCS
L98 11 207-0 1-MS
L981 1207-0 J-MSD
L111207i-LCS
L98 1 1207-0 1 -MS
L9811207-01-MSD
L!1207-Mn-LCS
L98II207-01-MS
L9811207-01-MSD
L11181Hg-LCS
L9811181-01-MS
L98111SI-01-MSD
LU12Q7i-LCS
L981I207-01-MS
L9811207-01-MSD
Ltll207i-LCS
L981 1207-0 1-MS
1.98J1207-01-MSD

Spike
Amount

0.5
0.5
0.5
1
1
1

0.2
0.2
0.2
0.5
0.5
0.5

1
1
1

0.5
0.5
0.5

0.005
0.005
0.005
0.5
0.5
0.5
0.5
0.5
0.5

Spike
Result
0.467
0.621
0.633
1.02
1.05
1.04

0.219
0.218
0.22

0.551
0.525
0.522
1.15
1.07
1.07

0.547 •
1.9

1.93
0.00525
0.00606
0.00594

0.518
0.549
0.557
0.57
0.578
0.569

Percent
Recovery

93
104
107
102
101
100
110
109
110
110
105
104
115
107
107
109
100
106
105
121
119
104
110
111
114
116
114

Acceptable
Range

85- 115
75- 125
75- 125
85- 115
75- 125
75- 125
85- 115
75- 125
75- 125
85- 115
75- 125
75- 125
85- 115
75- 125
75- 125
85- J15
75- 125
75- 125
85- 115
75- 125
75- 125
85- 115
75- 125
75- 125
85- 115
75- 125
75- 125

EEI2

2.3

1.

0.9

0.6

0.

5.8

">

1.4

1.6

Not Detected
'tpon shall not be reproduced except in fall, without the -written approval of the laboratory'.
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NEL LABORATORIES_____
CLIENT: Nevada Department of Environmental Protect
PROJECT NAME: November Lateral Sampling
PROJECT NUMBER: ReFBM! 81 -1

CLIENT ID: L637
DATE SAMPLED: 11/20/98
NEL SAMPLE ID: L9S11207-01

TEST: Organochlorine Pesticides by EPA 8081 A, Dec. 1996
MATRIX: Aqueous EXTRACTED: 12/25/98
DILUTION: 1 ANALYZED: 12/1/98 ANALYST: JRVV

PARAMETER
Aldrin
alpha-BHC
bcta-BHC
dclta-BHC
gimma-BHC (Linditne)
Alpha-chlordanc
Chlordane
Gunma-chlordane
4,4'.DDD
4.4'-DDE
4.4--DDT
Dieldrin
Endosulfan i
Endosulfan 11
Endosulfan sulfaie
Endrin
Endrin aldehyde
Endrin ketone
Heptachlor
Hcptachlor cpoxide
Methoxychlor
Toxaphene
QUALITY CONTROL DATA:
Surrogate
Decachlorobiphenyl
Tetrachloro-m-xylene

Result
ND
3.2 ng/t
4,8 jtg^
6.0 E ng/L
ND
ND
.ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NDJc
ND
ND
NDJ
ND

% Recovery
92
69

Reporting
Limit

0.
0.
0.
0.
0.
0.

I
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

fig-'I-
Mg.;L
Mg'"L
MS'L
MS-'t
U&'L
ug/L
Ug/L
Mg/L
M£'L
H8'l-
Mg/I.
•̂"L

V&1
Hg/L
M&-L
M&''I-
Ug/L
^g'1-
fig'l

1. Mg/L
3. ftg/L

Acceptable Range
,70- 130
70- 130

ND - Not Detected
This report shall not be reproduced except in fall, without the written approval of the laboratory.
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NEL LABORATORIES
CLIENT: Nevada Department of Environmental Protect
PROJECT NAME: November Lateral Sampling
PROJECT NUMBER: ReFBMISM

CLIENT ID: L639
DATE SAMPLED: 11/20/98
NEL SAMPLE ID: L9811207-02

TEST: Organochlorlnc Pesticides by EPA 8081 A, Dec. 1996
MATRIX: Aqueous
DILUTION: 1

PARAMETER
Aldrin
alpha-BHC
beta-BHC
dclta-BHC
gamma-BHC (Lindane)
Chlordanc
Alpha-chlordanc
Gamma-chlordanc
4,4'-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Endosulfan 1
Endosulfan II
Endoralfon sulfate
Endrin
Endrin aldehyde
Endrin ketone
Hepttchlor
Heptachtor epoxide
Methoxychlor
Toxaphenc
QUALITY CONTROL DATA:
Surrogate
Dccachlorubiphenyl
Tetrachloro-m-xylene

ANALYZED: 12/1/98

Result
ND
2.7 (ig/L
0.7 HS/L
6.4 £ ng/L
0.3 |ig/L
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NDJc
ND
ND
NDJ
ND

% Recovery
78
84

ANALYST: JRW
Reporting

Limit
0. 1 ugl.
0.1 jig.'L
O.I ng.-'L
0.1 ng/L
0.1 ng/L

1. ug/I,
O.I fig/l.
O.I ng/L
O.I Mg'L
O.J j»g/l.
O.J |ig/l.
0. J Mg/L-
O.I j»g/L
0.1 jig-'L
O.I Mg/t
O.I ng.'L
O.I ng-1,
0.1 ng.'L
0.1 Hfi.1.
0.1 Mg'L

1. Hg/L

Acceptable Ranee
70- 130
70- 130

ND - Not Detected
This report shall not be reproduced except in full, without the vritten approval of the laboratory
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NEL LABORATORIES
CLIENT: Nevada Department of Environmental Protect
PROJECT NAME: November Lateral Sampling
PROJECT NUMBER: ReFBMISl-1

CLIENT ID: L641
DATE SAMPLED. 11/20/98
NEL SAMPLE ID: L9811207-03

TEST: Organochlorine Pesticides by EPA 8081A, Dec, 1996
MATRIX: Aqueous EXTRACTED: 12/25/98
DILUTION: 1

PARAMETER
Aldrin
•Ipha-BHC
bcta-BHC
delta-BHC
gamma-BHC (Undane)
Cblordane
Alpha-chlordane
Gamma-chlordane
4,4'-DDD
4,4'-DDE
4.4--DDT
Dieldrin
Endosulfan 1
Endosulfan II
Endosulfan sulfate
Ertdrin
Endrin aldehyde
Endrin Icetone
Heptachlor
Heptachlor cpoxide
Methoxychlor
Toxaphene
QUALITY CONTROL DATA:
Surrogate
Decachlorobiphenyl
Tetrachloro-m-xylene

ANALYZED: 12/1/98

Result
ND
3.2 jig/L
0.8 ng/t
6.5 E Mg'L
0.4 Mgt
ND
ND
ND

-ND
ND
ND
ND
ND
ND
ND
ND
ND
NDJc
ND
ND
NDJ
ND

% Recovery
85
61

ANALYST: JRW
Reporting

Limit
O.I Mg'I-
0.1 pg-L
0.1 pg/l.
0. 1 ng.'L
O.I ng/L

I. ug/L
O.I ftg'L
O.I ftg/L
0.1 ug/L
O.I jig'1-
0. 1 (Ig'lx

O..I jtg/L
0. 1 fig/L
O.i Mg/L
0.1 fig/L
0. 1 jig/L
O.I n&L
0. 1 fig/I-
O.I ng/L
O.I ug/L

1. M6/I--
3, ug/L

Acceptable Range
70- 130
70- 130

ND - Not Detected
This report shall not be reproduced except in fall, without the written approval of the laboratory.
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NEL LABORATORIES
CLIENT: Nevada Department of Environmental Protect
PROJECT NAME: November Lateral Sampling
PROJECT NUMBER: ReFBMl 81-1

CLIENT ID: L645
DATE SAMPLED: 11/20/98
NEL SAMPLE ID: L9811207-04

TEST: Organochlorine Pesticides by EPA 8081 A, Dec. 1996
M.A™*:_. A(lueous EXTRACTED: 12/25/98
I/IL/U IlV/ll. 1

PARAMETER
Aldrin
•Iphs-BHC
beta-BHC
delta-BHC
gamma-BHC (Undone)
Chlordane
Alphi-chlordanc
Gamma-chlordanc
4,4'-DDD
4VT-DDE
4.4'-DDT
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
QUALITY CONTROL DATA:
Surrogate
Decachlorobiphenyl
Tetjachloro~m-xylene

ANALYZED: 12/1/98

Result
ND
4.3 ng/L
ND
S.6E Hg/L
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NDJc
ND
ND
NDJ
ND

% Recovery
74
53

ANALYST: JRW
Reporting

Limit
O.I Mg/L
0.1 ng/L
O.I jig/L
0.1 ng-'t
0 1 uc'L~. • p-fr- <^

1 no/I1 . U^. 1^

0.1 n&'L
0.1 ng/L
0.1 Mg/l.
0.1 ng/I.
0.1 M&'L
0.1 (ig.'I.
0.1 ng./L
O.I HE'!-
0.1 jig/l.
0.1 jigl.
0.1 Hfi/L
O.I ng/L
0.1 pg/I,
0.1 fi&'L

1. j»g/L
3. jig-T

Acceptable Range
70- 130
70- 130

ND - Not Detected
This report shall not be reproduced except in full, without the written approval of the laboratory.

UYKI



/026571577 NEL-LAS VEGAS

Tx^iz^^HXTOKES
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PAGE '15

Dieldrin
Endosulfan I
Endosuifan 11
Endosulfan suffate
Endrin
Endrin aldch>de
Endrin ketone
Heptachlor
Heptachlor epoxide
Meihoxychlor
Toxaphene

QUALITY CONTROL DA TA
Surrogate
DecachJorobiphenyl
Tetrachtoro-m-xylene

Sx°Z°«tri"e ***•" EPA -". •* ,w
_____ SSS2? .»?»•

PARAMETER
Aldrin " '
•Ipha-BHC
twta-BHC
deita-BHC
«amma-BHC (Lindane)
Alphfchlordane
Chlordanc
Gamma-chlordane
4,4'-DOD
4.4'-0DE

^i-miN i IV: Method Bit
DATE SAMPLED; NA
NEL SAMPLE ID: 981125PSTS-8K

S3
55

ANALYST:

70- 130
70- 130

ND - Not Detected
This report shall not be reproduced except in full, -without the

written approval of the laboratory.



NEL LABORATORIES
Nevada Department of Environmental Protect)
November Lateral Sampling/ReFBMI 8M
ReFBMISM

TLIENT:
•ROJECTID:
•ROJECTtf:

TEST: Organochlorine Pesticides by EPA 8081 A, Dec. 19961ATRIX: Aqueous

ARAMEfEH
Mrin
idrin
Jha-BHC
*a-BHC
to-BHC
a-BHC
tt-BHC
ta-BHC
nma-BHC (Lindane)
nma-BHC (Lindane)
•ha-chlordane
*a-chlordane
nma-chlordane
-ODD
-ODD
•DDE
DDE
-DOT
DOT
drin
drin
tsulfan I
ttulfan I
>sulfan [I
•sulfan H
sulfan sulfate
•sulfan sulfate
m
n
n aldehyde
n aldehyde
n ketone
n ketone
chlor
chlor
chlor epoxide
chlor epoxide
*ychlor

NEL Sam ole ID
98M25PSTS-LCS
9SJ125PSTS-LCSD
981I2SPSTS-LCS
981125PSTS-LCSD
981125PSTS-LCS
981125PSTS-LCSD
981125PSTS-LCS
98I125PSTS-LCSD
981125PSTS-LCS
981J25PSTS-LCSD
98I125PSTS-LCS
981125PSTS-LCSD
981125PSTS-LCS
981125PSTS-LCS
981I25PSTS-LCSD
981125PSTS-LCS
981125PSTS-LCSD
98H25PSTS-LCS
98U25PSTS-LCSD
98112SPSTS-LCS
981125PSTS-LCSD
981J2SPSTS-LCS
981I25PSTS-LCSD
98H25PSTS-LCS
9gn25PSTS-LCSD
981125PSTS-LCS
981125PSTS-LCSD
98M25PSTS-LCS
981125PSTS-LCSD
981125PSTS-LCS
98IJ25PSTS-LCSD
981125PSTS-LCS
981125PSTS-LCSD
981125PSTS-LCS
981125PSTS-LCSD
981125PSTS-LCS
981125PSTS-LCSD
981125PSTS-LCS

Spike
Amount

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
I
1

•I
1
I
I
1
1
1
1
1
1
1
1
1
1
1
1
1

Seik.
Result
1.01
0.95
0.87
0.86
1.09
1.04
1.07
!.04
0.9
0.84
0.84
0.82
0.98
0.97
0.92
0.92 .
0.87
0.96
0.94
0.99
0.95
1.03
0.98
1.01
0.98
1. 17
1.1
1.07
1.04
1.48
1.4
1.1
1.04
0.99
0.93
1.01
0.95
0.57

Percent̂
Recovery

101
95
87
86
109
104
107
104
90
84
84
82
98
97
92
92
87
96

» 94
99
95
103
98
101
98
117
110
107
104
148
140
110 Jc
104 Jc
99
93
101
95
57 J

Acceptphlr
Bange Rpp
70- 130
70- 130
70- 130
70- 130
70. 130
70- 130
70- 130
70- 130
70- 130
70- 130
70- 130
70- 130
70- 130
70- 130
70- 130
70- 130
70- 130
70- 130
70- 130
70- 130
70- 130
70- 130
70- 130
70- 130
70- 130
70- 130
70- 130
70- 130
70- 130
70- 130
70- 130
70- 130
70- 130
70- 130
70- 130
70- 130
70- 130
70- 130

6.1

1.2

4.7

2.8

6.9

2.4

5.3

5.6

2.1

4.1

5.

3.

6.2

2.8

5.6

5.6

6.3

6.1

•tot Detected
rport shall not be reproduced except in full, without the written approval of the laboratory.
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NEL LABORATORIES
TLIENT:
•ROJECT ID:
JROJECT#:
CEST:
4ATRIX:

Nevada Department of Environmental Protect!
November lateral SampHng/ReFBMI 81-1
ReFBMlSJ-I
Organochlorinc Pesticides by EPA 8081 A, Dec. 1996
Aqueous

PARAMETER
4ethoxychlor

NEL Sample ID
981125PSTS-LCSD

Amount
1

Spike
Rgsult

0.54

Percent
Recovery

54 J

Acceptable
Range RPD

70- 130 5 A

i - Not Detected
5 report shall not be reproduced except in full. Mthottt the mitten amrmol *fth<-
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NEL LABORATORIES
Reno • Las Vegas

Phoenix • So. California

Las Vegas Division
4208 Arcata Way. Suite A • Las Vegas, NV 89030

(702) 657-1010 • Fax: (702) 657-1577
1-888-368-3282

CLIENT: Nevada Department of Environmental Protection
555 E. Washington, Suite 4300
Las Vegas, NV 89101-1049

ATTN: Brenda Pohlmaira

PROJECT NAME: November Lateral Sampling
PROJECT NUMBER: ReFBMISl-1

NEL ORDER ID: L981I207

Attached are the analytical results for samples in support of the above referenced project.
Samples were received by NEL in good condition, under chain of custody on 11/20/98.

Samples were analyzed as received.
Should you have any questions or comments, please feel free to contact our Client Services department at (702)
657-1010.

/agexten
Laboratory Manager

CERTIFICATIONS:
Reno

Arizona AZ0520
California 1707
US Army Corps Certified
of Engineers

Date

Las Vegas S. California
AZ0518
±002
Certified

AZ0583
2264
Certified

Reno____Las Vegas S. California
Idaho Certified Certified
Montana Certified Certified
Nevada NV033 NV052 CA084

Corporate Office & Reno Division • 1O30 Matley Lane - Reno NV 8S502 • f702> 348-2522
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NEL LABORATORIES
CLIENT: Nevada Department of Environmental Protectio
PROJECT NAME: November Lateral Sampling
PROJECT NUMBER: ReFBMISl-l

CLIENT ID: L637
DATE SAMPLED: 11/20/98
NEL SAMPLE ID: L98 J1207-01

TEST: Volatile Organic Compounds
METHOD: EPA 8260B
MATRIX: Aqueous
DILUTION: 1

PARAMETER
Acetone
Benzene
Bromobenzene
Bromochloromclhane
Bromodichloromethane
Bromofonn
Bromomethane
2-Bulanone
n-Butylbenzene
scc-Butylbenzene
tert-Butylbenzene
Carbon disulfide
Carbon tetrachloridc
Cblorobenzene
Chlorocthane
Cblorofbnn
Chloromethanc
2-Chloroiolucnc
4-CWorotoluene
Dibromochloromethane
l^-Dibromo-3-chIofOpropane (DBCF)
1,2-Dibromoethane (EDB)
Dibromomethane
1,2-Dichlorobcnzene (o-DCB)
1,3-Picblorobenzcne (m-DCB)
1,4-DichIurobcnzene (p-DCB)
Dichlorodifluoromethan* (Preon 12}
1,1-Dichloroethane tt.l-DCA)
1,2-Dichloraethane (U-DCA)
M-Dichloroethene (1,1-DCE)
cis-l,2-Dichloroethcnc
trans-l-2-DichIoi'Oethcnc
1,2-Dichloropropanc
1,3-Dichloroproponc
2^-DichIoropropanc

QUALITY CONTROL DATA:
Surrogate
4-Bromofluorobenzene
Dibromofluoromethane
Toluene-d8

Result
V&1-
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
79
ND
ND
ND
ND
ND
ND
ND
ND
ND
26
S

40
ND
14

ND
ND
ND
ND
ND
ND
ND

by EPA SW846 Method 8260B, Dec. 1996
EXTRACTED: 11/25/98
ANALYZED: H/25/98
ANALYST: SEJ

Reporting
Limit
25.jig/L

S-Hg/L
5.ng/L
S.ME/L
5,Uf/L
5.ug/L
5.Mg/L

2S.ng/L
S./ig/L
3.V&L
S.jig/t
S.H&L
5.ng/L
5-Jig/L
5-jig/l.
S.jig/L
5.H&-L
S.jig/L
5.ng/L
5.(ig/L
5.|ig/L
5.jig/L
S.fig/L
5.jig/L
5.ug/L
5.ug/L
S-ng/l,
S.jig/L
S-ug,!.
5.jlg/L
5.fig/Ix
5.jig/L
5. (Jg/L
5.|ig/L
S.Mg^

Result RcDOrtine
PARAMETER
1 , 1 -Dichloropropene
cis-14-Dichloropropene
trans-l,3-DicMoropropene
Ethylbcnzcne
Hcxachlorobuiadiene
2-Hexanone
lodomethanc
Isopropylbenzenc

. p-Isopropyltoluenc
Methylene chloride (Dichloromeihane)
4-Methyl-2-pes«anone
MTBE
Naphthalene
n-Propylbenzene
Styrene
1,1,1 .2-Tetrachloroethane
1 , 1 ,2,2-Tctrachloroethane
Tetrachlorocthenc (PCE)
Toluene
1 ,2,3-TncWorobenzene
1 ,̂4-Trichlorobenzsne
1,1,1-Trichloroethane (1,1,1-TCA)
1,1,2-TricUorocthane (1,1>TCA)
Tricblor'oethcne (TCE)
Trichlorofluoromethane (Freon 1 1 )
1,2,3-Trichloropropane
I A4-Trimcthylbenzene
1 ,̂5-Trimcthylbenzene
Vinyl chloride
o-Xylene
m,p-Xylene

*/• Recovery
92
99
99

jig/L
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
47
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

» c-

Limit
S.jxg/L
5.ng/L
S.ugL
5,ug't

25.ng-T-
5.|ig/L

5.H&1-

25.ug/I.
5.Mg-'L
5-Ug/L

5-ng/L.
5. itg/L
S-Hg/i
5. |lg/L
5.jig/L
5-Hg/L
5.ug^-
S-Jig.'L
S.VLg/L
5-ME'L
5. ng/L
5. HE/L
5.ng/L
5.Mg/L
5.pg/L
5-Ug/L
5-ng/^

Acceptable Range
86- 115
86- US
88- 110

ND - Not Detected
This report shall not be reproduced except in full, without the -written approval of the laboratory.
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NELLABORATORIES
CLIENT: Nevada Department of Environmental Protectio CLIENT ID: L639
PROJECT NAME: November Lateral Sampling DATE SAMPLED: 11/20/98
PROJECT NUMBER: ReFBMI 81-1 NEL SAMPLE ID: L981 1207-02

TEST: Volatile Organic Compounds by EPA SW846 Method 8260B, Dec. 1996
METHOD: EPA8260B EXTRACTED: 11/25/98

' MATRIX: Aqueous ANALYZED: 11/25/98
DILUTION: I ANALYST: SEJ

PARAMETER
Acetone
Benzene
Bromobenzenc
Bromochloromcthane
Bromodichloromcthanc
Bromoforrn
Broraomethane
2-Butanone
n-Butylbenzenc
sec-Butylbcnzene
tcrt-Butylbenzene
Carbon disujfidc
Carbon tetrachloride
Chlorobenzene
Chloroetharie
Chloroform
Chlorometbanc
2-ChlorotoIucne
4-Chlorotoluene
Dibromochloromethane
l^Dibromo-3-chloropropane (DBCP)
1,2-Dibrotnocthane (EDB)
Dibromomethanc
1,2-Dichlorobenzenc (o-DCB)
1,3-Dichlorobcnzcnc (m-DCB)
1,4-Dichlorobcnzene (p-DCB)
Dicblorodifluoromethanc (Frcon 12)
1,1-Dichloroethane (1,1-DCA)
1,2-Dichloroethane (U-DCA)
1,1-DicbIoroctbcne (1,1-DCE)
cis-I,2-Dichlorocthcne
trans-I^-Dichloroethcnc
1,2-Dichloropropane
1,3-Dichloropropane
2,2rDichloropropanc

QUALITY CONTROL DATA:
Surrogate
4-Bromofluorobenzene
Dibromofluoromethane
Toluenc-d8

Result
Jtg/L
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
180
ND
ND
ND
ND
ND
ND
ND
ND
ND
38
10
63
ND
11

ND
ND
ND
ND
NO
ND
ND

Reporting
Limit
25.)ig/L
5-ni/L
S,ng/L
S.Hg/L
5.ng/L
S-HgiL
5-Hg/L

25-Mg/L
5.1X1̂
StU&fl*
5.jjg/I/
S.»g/L
5.ng/L
5. tig/L
5,ug/L
5«U£/L
5. fig/L
5.fig/L
5.ug/L
S.ug/L
5.ng/L
s.ne/L
5.»ig/L
S.fig/L
5,ug/L
5.}ig/L
5.}ig/L
S.pg^L
S.pg/L
5,jtg/L
5-fig/L
5-Mg/L
5.jig/L
S.jig/L
5-fig^

Result Rcoortinc
PARAMETER
1 , 1 -Dich loropropcnc
cis-l,3-Dichloropropene
trans- 1 ,3-Dichloropropene
Ethylbenzcne
Hexachlorobutedicnc
2-Hexanone
lodomethane
Isopropylbenzcnc

• p»Isopropyltoluenc
Mcthylene chloride (Dichlorome±ane)
4-Methyl-2-p«ntanone
MTBE
Naphthalene
n-Propy)b«nrenc
Styrene
1,1,1,2-Tctrachloroethane
1 ,1,2,2-Tctrachloroethane
Tctrachloroethene (PCE)
Toluene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzcnc
1,1,1-Trichlorodhane (1,1,1-TCA)
1,1,2-TrichloroeJhanc (1,1,2-TCA)
Trichloroethene (TCE)
Trichlorofluoromcthane (Freon 1 1)
1,2,3-TrichIoropropane
1 ,̂4-Trimethylbenzene
I,3j5-Trimethylben2eac
Vinyl chloride
o-Xylene
m,p-Xylene

% Recovery
93
100
99

Hg/L
ND
KD
ND
ND
KD
ND
ND
ND
ND
ND
KD
KD
ND
ND
ND
ND
ND
ND
ND
6

55
ND
ND •
ND
ND
ND
ND
ND
ND
ND
ND

* t-r

Limit
5.jig/L
5.(ig/L

5.jig/L

25.ftg/L
5.ng'L
5. fi £/L
5. piS^k
5-Hg/L

25.j«g'L
S.VSfL
5.M&1

5.ng/L
5.M&'L
5.ng/L
5-Jig/L
5. fig/L
S.ftg'l.
5.̂ g..l,
5-ng/L
5-fig^.
5-Hg^
S.jig/l
5.ug.̂ L
S.̂ g-'L
S.iio/L
S-Hfi/L
5-pg/L
5.112-1.

.

Acceptable Range
86- 115
86- 118
88- 110

ND-Not Detected
77«iy report shall not be reproduced except in full, without the written approval of the laboratory.
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NEL LABORATORIES______
CLIENT: Nevada Department of Environmental Protectio
PROJECT NAME: November Lateral Sampling
PROJECT NUMBER: ReFBMI81-l
TEST:
METHOD:
MATRDC:
DILUTION:

Volatile Organic Compounds by EPA SW846
EPA8260B
Aqueous
1

CLIENT ID;
DATE SAMPLED:
NEL SAMPLE ID;

L641
J 1/20/98
L98 1120 7-03

Method 8260B, Dec. 1996
EXTRACTED: 11/25/98
ANALYZED: 11/25/98
ANALYST: SEJ

PARAMETER
Acetone
Benzene
Bromobenzene
Bfomochloromethane
Bfomodichloromethane
Brornoform
Braraomethane
2-Butanonc
n-Butylbcnzcne
sec-Butylbcnzene
tert-Butylbcnzene
Carbon disulfide
Carbon tetrmchloride
Chiorobenzenc
Chloroethanc
Chlorofonn
Chloromethane
2-ChIorotolucnc
4-Chlorotoluene
Dibromochloromethane
I.2-Dibronio-3-chloropropane (DBCP)
1,2-Dibromoethane (EDB)
Dibrooiomcthane
1.2-Dichlorobenzeotf (o-DCB)
1.3-DichJorobenzene (m-DCB)
1.4-DichIorobcnzene (p-DCB)
Dichlorodifluoromethane (Frcon 12)
J,l-Dichloroethane (1,1-DCA)
1.2-Dichloroethaae (1,2-DCA)
1.1-Dichloroethene (1,1-DCE)
cis-l,2-Dichloraethene
trans-1,2-Dichloroethene
1.2-Dichloropropane
13-DJcbloropropane
2^-Dichloroproparie

34
ND
ND
ND
ND .
ND
ND
ND
ND
ND
ND
ND
ND
150
ND
ND
ND
ND
ND
ND
ND
ND
ND
26
6
43
ND
11
ND
ND
ND
ND
ND
ND
ND

Reporting
Limit
25.}ig/L
5.ug/L
S.ug/L

S.ng/L
5.ng/L

2S.ng/L

5-ng/L

5.j*g/L
S.yg/L
S.Mg/L

5,ng/L

S.jtg/L

S.jig/L
S.ns>'L
5.ng/L
5.Mg/L
5.pg/L
5.ng/L
5.ng/L

PARAMETER
1,1 -Dichloropropene
cis-l,3-Dichloropropenc
trans-1,3 -Dichloropropene
Ethylbtfizene
Hexachlorobutadicne
2-Hex«nonc
lodomethane
Isopropylbenzcne
p-Isopropyltoluene
Methylcnc chloride (Dichloromethanej
4-Metiiyl-2-pcntanone
MTBE
Naphthalene
n-Propylbenzcnc
Styrene
1,1,1,2-Tctrach'oroethane
1,1,2.2-Tetrachtorocthane
Tetrachloroethcne (PCE)
Toluene
1.2.3-Trichlorobenzene
1.2.4-Trichlorobenzane
1,1,1-Tricblorocthane (1,1,1-TCA)
UU-Trichlorocthane (1,1,2-TCA)
Trichlorocthene (TCE)
TrichloFofluoromethanc (Frcon II)
1,2,3-Trichloropropanc
1^,4-Triraethylbenzene
1,3,5-Trimethylbenzene
Vinyl chloride
o-Xylenc

Result

NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
MD
ND
XD
ND
ND
ND
ND
ND
ND
8

32
ND
ND
ND
ND
XD
ND
ND
ND
ND
ND

Reporting
Limit
S.ugt.
S.n&L
5-Hgl

5.H&-L
5.H&0,

25.Ms.-L
5,jig'L
3. MS*.

5-fig-X

S.fig/L
5.ng;I.
5.ng/L
5.116.1.
5-fig/L
5.fig'L
5-ng/L

4-Bromofluorobenzene
Dibromofluoromethane
Tolucne-d8 100

99

Acceptable Range
86- 1J5
86- 118
88- 110

ND • Not Detected
This report shall not be reproduced except i»full: ^lhoilt the ^itten approval of the laboratory.
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NEL LABORATORIES
CLIENT: Nevada Department of Environmental Protcctio CLIENT ID: L645
PROJECT NAME: November Lateral Sampling DATE SAMPLED: 11/20/98
PROJECT NUMBER: ReFBMI 8 1- J NEL SAMPLE ID: L98 1 1 207-04

TEST: Volatile Organic Compounds by EPA SWS46 Method 8260B, Dec. 1996
METHOD: EPA8260B EXTRACTED: 11/25/98
MATRIX: Aqueous ANALYZED: 11/25/98
DILUTION: 1

PARAMETER
Acetone
Benzene
Bromobenzene
Brornochlorometharts
Bromodichloroittetbanc
BrotWOform
Bnxnomethsnc
2-Bvtanone
n-Butylbcnzcne
sec-Butylbenzene
ten-Butylbenzene
Carbon disulSde
Carbon tetrachJoride
Cbiorobcnzene
ChlOFocthnnc
Chloroform
Chloromethane
2-CbIorotoluene
4-Q»lofOtolucnc
Dibromochloromcthane
l^-Dibromo-3-chloropropane (PBCP)
1,2-Dibroraoethane (EDB)
Dibromomethane
1,2-Dichlorobenzene (o-DCB)
1,3-Dichlorotxsnzene (m-DCB)
1,4-DichIorobetuttne (p-DCB)
Dichlorodifluoromcthanc (Freon 12)
U-Dichloroethane (1,1 -DC A)
1,2-Dichloroethane (1,2-DCA)
1,1-Dichloroethene (1,1-OCE)
cis-l,2-Dichloroethene
trans-1 ,2-Dicblorocthcnc
1 ,2-DichIoropropane
1,3-Dichloropropane
2,2-Dichloropropane

QUALITY CONTROL DATA:
Surrogate
4-BromofJuorobenzene
Dibromofluoromethane
Toluene-d8

Result
Mg/L
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
340
ND
ND
ND
ND
ND
ND
ND
ND
ND
50
5

SO
ND
15
7

ND
ND
ND
ND
ND
ND

Reporting
Limit
25.|ig/L
S.fifi/t
5.fig/L
5.ng/L
5,ug/L
5.ug/L
5-fig/L

25.H0/L
5.fig,O.
5.fig/L
5.fig/I^
S.fig/L
5-Hg/L
5-ng/L
5.jig/L
5.»ig/L
5.jig/L
5.(ig/L
5.|ig/L
5-Mg/L
5.fig/L
5. }i£/L
5.fig/L
5-Hg/L
S.Hg/L
S.ng/L
5«tt^L
5*ug/l/
S.ftg-l.
5.fig/L
5.ug/L
5. |ig/L
5. ng/L
5-ng '̂L
5,jig/L

ANALYST: SEJ

PARAMETER
1,1-Dichloropropene
cis-13-Dichloropropene
trans-l,3-Dichloropropene
Ethylbenzene
Hexachlorobutadiene
2-Hexanone
Jodomethsne
Isopropylbcnzcne

• p-Isopropyltoluene
Mcthylene chloride (Dichloromethanc)
4-Mcthyl-2-pentanone
MTBE
Naphthalene
n-PropyJbeflzcne
Styrene
1,1,1 ^-Tctrachloroethanc
I. {.2,2-Tetrachloroethane
Tetrmebloroethcne (PCE)
Toluene
1,2,3-Trichlorobcnzcne
l^^Trichlorobenzene
l.l.l.Trichloroediane (l.l.l-TCA)
l,l,2.Trichloroethanc (1,1,2-TCAj
Trichioroethene (TCE)
Trichlorofluoromethane (Freon 11}
1 A3-Trichloropropane
1 ̂ ,4-Trimethylbenzene
1 , 3,5-TrimethyJhenzene
Vinyl chloride
o-Xylcnc
m,p-Xylene

% Recovery
93
101
100

Result
Pg'L
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

7
24

ND
KD
ND
ND
ND
ND
ND
ND
ND
ND

Reporting
Limit
5-ng'L
5^g/L
5.|t^L
5. ug'L
5-ng-l

25.ug-'L
5.ug/L
5.fie/L
5.fig/L
5-ng/L

25.»ig.''L
5-ne'1-
S.fig/T.
S.ug/L
5-Mg/L
5-Ug/L
5-fig/L
5.jig/L
5.jig/L
54ig,-T.
S-tig'T-
5.fig/L
5, (ig/L
5. fig/L
5.fig-T..
S-fig-t
5-Ug/L
5. Ug'L
5.HE/L
5. jig/L
5. jig/L

Acceptable Range
86-
86-
88-

115
118
no

ND-Not Detected
report shall not be reproduced except in full, without the written approval of the laboratory.
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NEL LABORATORIES______
CLIENT: Nevada Department of Environmental Protectio
PROJECT NAME: November Lateral Sampling
PROJECT NUMBER: ReFBMI 81-1

CLIENT ID: Metbod Blank
DATE SAMPLED: NA
NEL SAMPLE ID: 98 1 125 1 W60-BLK

TEST: Volatile Organic Compounds
MATRIX: Aqueous

PARAMETER
Acetone
Benzene
Brotnobenzene
Bromochloroniethane
Bromodichlororocthane
Bromoform
Bromomethanc
2-Butanone
n-Butylbenzene
scc-Butylbensenc
tert-Butylbenzcnc
Carbon disulfide
Carbon tetrachloridc
Chlorobcnzenc
Chlorocthanc
Chloroform
Chloromcthane
2-Chlorotolusnc
4-Chlorotoluenc
Dibromochloromethane
I.Z-Dibromo-S-chJonjpropane (DBCP
1,2-Dibromoethanc (EDB)
Dibromomethane
1,2-Dichlorobenzene (o-DCB)
1,3-DicnIorobenzcnc (m-DCB)
1,4-Dichlorobenzcnc (p-DCB)
Dichlorodifluoromcthane (Freon 12)
U-Dichloroethanc (1,1-DCA)
1,2-Dichloroethane (1,2-DCA)
1,1-Dichloroethenc (1,1-DCE)
C4S-l,2-DichIoroetfiene
trans-1 ,2-Dichloroethcne
t ,2-Dichloropropane
t ,3-Dicbloropropanc
2,2-Dichloropnopanc

QUALITY CONTROL DATA:
Surrogate
4-Broraofluorobenzene
Dibromofluororoefhane
Tolueoe-dS

Result
ug/L

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

by EPA SW846 Method 8260B, Dec. 1996
EXTRACTED: 11/25/98

Reporting
Limit
25ug/L

S»»g/L
3HE/L
Sfig/L
Sjig/L
S.HS-T-
5jig/L

25jig/L
5 fig/1-
5jig/L .
5>ig/L
5fig/L
5fig/L
Sve/L
Stigfl'
5}ig/L
5jig/L
5ng/L
Sug/L
5 jtg/L,
5ug/L
5ug/L
5ng/L
Su^/Irf
5ug/L
spgyL
Sug't
SpgfL
5fig/L
5>ig/L
5|tg/L
5jig/L
5jig/L
5(ig/L
5jig/L

5i

ANALYZED: H/25/98

PARAMETER
1,1-Dichloropropcne
cis- 1 ,3-DJohloropropene
trans-l^-Dichloropropene
Ethylbeazetie
Hexachlorobutadiene
2-Hexanonc
lodomethane
Isopropy (benzene
p-lsopropyltolucnc
Methyiene chloride (Dichloromcthane
4-MethyI-2-pentanone
MTBE
Naphthalene
n-Propylbenzene
S^Tene
1 . 1 , 1,2-TetrachIorocthane
1. 1.2,2-TetrachIoroethane
Teirachloroethene (PCE)
Toluene
1 ,2,3-Trichlorobenzene
1.2,4-Trichlorobenzcnc
1,1,1-Trichlorocthane (1,1,1-TCA)
1,1,2-Trichloroettaiw (1,1,2-TCA)
Trichloroethene (TCE)
Trichlorofluoromcthane (Freon 11)
1.2.3-Trichloropropane
l,2,4-Trim«thy!benz«ie
1 .3,5-TrimethyIbsnzene
Vinyl chloride
o-Xylene
m,p-Xy!ene

Recovery
88
94
100

Result
>tg/L

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
XD
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Reporting
Limit
5»tg/L
5ji°/I.
5 UC'/1.-
5fJ«'L
5 )tg/L

25tig/L
5ng/L
.•5fj&'7-
S,ig/L
S»&1

Stisyl
5HE-'T-
5fig/L
SWf't
Spg/L
5ng/L
5Hg-'L
Stig/L
5ne/L
5ug/L
5ug/L
5j«g.'L
5jig/L
5fJg/L
3ti&I.
SMg'T-
Jjig/L
Siig.1.
Sjlg/L
5fig/L

Acceptable Ratigf
86- 115
86- 118
88- 110

ND - Not Detected
This report shall not be reproduced except in full, without the written approval of the laboratory.
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NEL LABORATORIES
CLIENT: Nevada Department of Environmental Protecti
PROJECTED: November Lateral Sarapling/ReFBMI 8M
PROJECT #; ReFBMl 81-1

TEST: Inorganic Non-Metals
MATRIX: Aqueous

REPORTING
PARAMETER RESULT LIMIT D.
Specific Conductance 18700 1. 1

CLIENT ID: L637
DATE SAMPLED: 11/20/98
NEL SAMPLE ID: L98 1 1207-0 1

F. METHOD UNITS
SM25IOB nS/cm

ANALYZED
11/24/98

D.F. - Dilution Factor
ND-Not Detected
This report shall not be reproduced except in fall without the written approval of the laboratory.



it;: 16 7B2fa571b77 NEL LAS VEGAS PAGE -09

NEL LABORATORIES
CLIENT: Nevada Department of Environmental Protecti

. PROJECT ID: November Lateral Sampling/ReFBMI 8 1-1
PROJECT #: ReFBMI 81-1

TEST: Inorganic Non-Metals
MATRIX: Aqueous

CLIENT ID:
DATE SAMPLED:
NEL SAMPLE ID:

^— —— ̂ »— —— «^—

L639
11/20/98
L98 11207-02

PARAMETER RESULT
Specific Conductance 19700

REPORTING
LIMIT

1.
a F.
i

METHOD
SM2510B

UNITS
uS/cra

ANALYZED
11/24-98

D.F. - Dilution Factor
TO- Not Detected



is: 16 7026571577 NEL LAS VEGAS PAGE 10

NEL LABORATORIES
Nevada Department of Environmental Protecti CLIENT ID:

TEST: Inorganic Non-Metals
MATRIX: Aqueous

L641
DATE SAMPLED: 11/20/98
NEL SAMPLE ID: L9811207-03

PARAMETER
Specific Conductance

REPORTING
RESULT LIMIT P.P.

17200 1. 1
METHOD
SM2510B

.UNITS
jiS/cm

ANALYZED
11/24/98

).F. - Dilution Factor
JD- Not Detected
7,is report shall not be reproduced except in full, without the wiuen approval of the laboratory.



Nhu FAGE 11

NEL LABORATORIES
CUE '•IT: Nevada Department of Environmental Protecti
PROJECT ID: November Lateral SampUng/ReFBMI 81-1
PROJECT jfc ReFBMI 81-1

TEST: Inorganic Non-Metals
MATRIX: Aqueous

REPORTING
PARAMETER RESULT LIMIT D.
Specific Conductance 16200 I. 1

^CLIENT ID: L645
DATE SAMPLED: 11/20/98
NEL SAMPLE ID: L98 \ 1207-04

F. METHOD UNITS
SM2510B fiS/cm

ANALYZED
1 1/24/98

D.F. - Dilution Factor
^JD - Not Detected
This report shall not be reproduced excepl in full, without the written approval of the laboratory.



of Containers
Matrix <Box#1)

Preservative (Box #2)
Expected Concentration (Box #3)

QKCT/QC- /TT



KERR-McGEE CHEMICAL LLC
POST OFFICE BOX 55 - HENDERSON. NEVADA 89009

December 31,1998

Ms. Brenda Pohlmann
Remediation Branch Supervisor
Nevada Division of Environmental Protection
555 East Washington, Suite 4300
LasVegas.NV 89101

Dear Ms. Pohlmann:

Subject: Henderson Off-Site Groundwater Perchlorate Treatment Technology Review

Please find enclosed two copies of the Henderson Off-Site Groundwater Perchlorate Treatment
Technology Review.

Kerr-McGee Chemical (KMC) will forward copies to Doug Zimmerman (Nevada Division Environmental
Protection), Southern Nevada Water Authority, US EPA Region IX, Metropolitan Water District, and the
City of Henderson.

Please feel free to call me at (702) 651-2234 or Keith Bailey at (405) 270-3651 if you have any questions
regarding this information. KMC believes a meeting to review this information would be helpful. Please
contact me at your earliest convenience to set a time. Thank you.

Sincerely,

lV\.

Susan M. Crowley
Staff Environmental Specialist

Enclosures

cc: Jeanne-Marie Bruno
Barry Conaty
Patrick S. Corbett
Alan Dooley
Kevin Mayer
Pat Mulroy
Tom Reed
Doug Zimmerman

C:\DATA\DOCS\SMOLTR\6ROUNOWATER PERCHLORATE TREATMENT TECHNOLOGY REVIEW COVER LETTER.DOC


